Abstract. The detection of small quantities of proteinuria has gained significance as multiple studies have demonstrated its diagnostic, pathogenic, and prognostic importance. More than 260 samples of urine taken from the patients suffering chronic kidney disease (CKD), diabetes and hypertension have been analysed in the certified laboratory, with urine analyser H-50 (urine test strips) and with an optoelectronic setup specially designed for this study. Albumin, protein and creatinine concentrations have been determined in the laboratory and the data thoroughly analysed with the aim to find new approaches to tackle the lowered level proteinuria problems. Special attention has been paid to a particular screening focus group of 16 patients all having normal or slightly abnormal levels of albumin in parallel with enhanced levels of total protein (45% cases) up to 0.4 g/L. A fair correlation between the maxima in the protein, protein/creatinine, protein/albumin values and CKD in the focus group has been observed. The urine test strips method gave 94% negative false results for the focus group whereas the new sensor has shown in all cases the presence of proteins. The sensor signals higher than the mean in this focus group were obtained for the donors with the diagnosed CKD and some other diseases. The new method is based on the optical absorption measurements (285 nm) in the protein fractions received with use of the commercial desalting columns PD-10. The method can be applied in the wide region of protein concentrations from ≤0.1 g/L up to the levels of severe proteinuria (~10g/L).
Introduction
Population studies have demonstrated the presence of the chronic kidney disease (CKD) in 10% cases and therefore CKD is an important public health issue. CKD is the common disease but few individuals have strongly reduced glomerular filtration rate (GFR), kidney failure or severely increased albuminuria. However, there is substantial evidence linking increased albuminuria to outcomes of CKD [1, 2] . The detection and evaluation of small quantities of proteinuria have gained significance as multiple studies have demonstrated its diagnostic, pathogenic, and prognostic importance [1] [2] [3] . There exists a large need for the express and cheap methods for the population screening and regular monitoring of albumin and/or protein levels in urine of people suffering the CKD. Albuminuria should be monitored also regularly in patients with transplanted kidney [4] . Screening of healthy people is also an important topic but there is not enough evidence to recommend checking the kidney function of otherwise healthy people for signs of disease [5] . One can think that the development of assay methods will allow the people to perform self-screening even at home. This may be appropriate because the CKD is the common disease and higher albuminuria is associated with adverse kidney outcomes [6] .
Urine test strips (or dipsticks) are well known instruments invented for such purposes but the cheap test strips cannot enable sufficient sensitivity and precision. In the KDIGO 2012 guidelines [2] it is stated that "…there is no standardization between manufacturers. The use of such strips should be discouraged in favour of quantitative laboratory measurements of albuminuria or proteinuria". Strips are envisaged mainly for selective detection of albumin and are not sensitive to some other proteins, e.g., BenceJones proteins (monoclonal heavy or light chains) and give often negative false results [7] .
At the same time the laboratory total protein assays are also commonly flawed and under these circumstances are often still standardized against albumin [2] . Comparison of different automated assays of urine protein was carried out [8] . It was established that the results of different methods (Randox, Beckman, Roche and Vitros) at low, so called, normal protein concentrations (≤ 0.1 g/L in the untimed samples) do not correlate with each other and with the data obtained by the Ponceau S/TCA manual method used by the authors. It was also speculated that the colorimetric (a dye binding; Randox, Beckman, Vitros) and turbidimetric (protein agglutination; Roche) methods usually used in automated technologies can be not neutral for very complex urine environment and can depend on the concentration of one or another urine component, e.g., sodium chloride and other salts [9] .
There is one more possible explanation of deviations connected with different reaction of different protein components (albumin, globulin, Tamm-Horsfall, polypeptides) with different reagents under use. For instance, small peptides induced significant signals with the Beckman and Randox assays and were neglected by the Roche and Ponceau S/TCA assays [8] .
All circumstances mentioned above manifest that the protein quantification at lowered concentrations can be a challenge [10] not only for the work with the express methods but even for the certified automated laboratories. At the same time it is often impossible to avoid the direct estimation of proteins because there are the diseases when it is necessary to know just the total protein and not only albumin concentration (tubular proteinuria, children diseases etc.) [2] .
In this study we have encountered a particular case where by the low (normal or slightly abnormal) levels of urine albumin (≤ 0.03 g/L) the total protein concentrations can be rather high, e.g., by the factor of 10 and much more. Abnormal protein level is correlated with diabetes, hypertension, kidney and urinary failures in these urine donors. This new fact directly points to one more reason why it is important to provide the total protein quantification in urine.
Aims
The main aim of the undertaken study was to demonstrate the possibility to exploit the UV absorption of proteins at λ ≈ 285 nm in specially fractionated urine for estimation of their concentration in the whole human urine. The second goal of the project was the comparison of optical results with those obtained in parallel by use of urine test strips and automated (Roche) assays. Additionally, a concise analysis of the obtained results from the clinical point of view is also undertaken. The given research is a continuation of our previous studies [11, 12] .
Method, patient and samples

Urine fractionation
We have used the direct UV absorption measurement at λ ≈ 285 nm for the estimation of total protein concentration. In the whole urine the absorption at ~280 nm is very high and is induced mainly by uric acid [13, 14] and, so called, visible (blue) fluorescence substance (VFS) present in all biological fluids [15, 16] . The absorption of proteins is usually totally masked by these components. Therefore urine has to be fractionated to extract the protein fraction envisaged for optical measurements.
For fractionation commercially available and cheap PD-10 desalting columns (GE Healthcare) with the cutoff at M < 5 kDa were used [17] . The urine fraction eluted as the timely first contains the whole pool of the typical urine proteins (albumin, globulin, TammHorsfall, etc.) and, eventually, some large peptides and complexes with the molecular masses M > 5 kDa.
The chronogram of such a fractionation of urine with the starting protein concentration of 5 g/L is represented in Fig.1 . The sharp peak at the retention time t ≈ 1.5 min belongs to the total protein fraction. The other peaks are induced by the VFS (the interval 3.5 -5 min) and uric acid (7.5 min) . Additional analysis has shown that in the protein fraction there are residuals of the abundant metabolites urea and creatinine in a rather high concentration of ~ 10 and ~1 mmol/L, respectively. These metabolites absorb the light in the region λ < 250 nm and do not disturb our measurements (see also [14] ). The presence of uric acid could not be established in the protein fraction at the sensitivity level of the Cobas 6000 Roche method (<12 µmol/L). No correlation between the uric acid concentration in the starting urine and the protein peak maximum in the chronograms has been seen.
The absorption spectrum of a protein fraction produced by use of a PD-10 column is given in Fig.2 . The spectrum was measured at a spectrophotometer Jasco V-550. One can see that the absorption for the 5 mm layer in the case of protein concentrations in the starting urine material in the range of several g/L (5 g/L in the given case) is high with optical density (OD) of >2. In the special test with water dilution of a high protein level fraction the linearity of OD in the range 2.84 -0.05 with a very small correlation variation (CV) (R 2 = 0.9996) was established.
It is important to mention that one and the same PD-10 column is suitable for multiple usages up to 100 times and more. This experience has been obtained in the exploitation mode applied in this study: 200 µL of starting urine plus 50 ml of a buffer for one fractionation procedure. By this protocol strong dilution 1:250 does take place and the variations in concentration (specific density) of starting urines are minimised and could not be taken into account.
Choose of buffers
We have proved different buffer liquids needed for fractionation with the wide pH range from pH3.5 (e.g., blank dialysate SW 380 A) up to pH9.3 (10 mM TRIS + 150 mM NaCl + 2 mM EDTA). The distilled or salt water with 0.9 wt. % of NaCl (physiological fluid) can be used too. One can obtain higher signals in the chronograms for the protein peaks (M > 5 kDa) with distilled water but the measurement errors, i.e., stdev/average in this case were sometimes higher than with the other buffers, i.e., ≈10% instead of 3.5 -5% for the more complex buffers. The results represented in this paper are obtained mostly with the basic buffer pH9.3 (10 mM TRIS +150 mM NaCl +2 mM EDTA).
CKD patients
Urine samples were collected from the CKD or at CKD risk subjects (diabetes and/or hypertension) treated in the nephrology division at the Tartu University Hospital (TUH) or monitored in the ambulatory service at the TUH or at the Family Medicine Providers Centre (FMPC) Mõisavahe (Tartu).
In this study we have paid much attention to the patients with the normal urine albumin (≤ 0.03 g/L) and with abnormal protein (≥ 0.1 g/L) in untimed samples. The FMPC part of them (16 patients) constituted the main focus group for the further scrutinised investigation.
Additionally, 5 urine samples were taken from the healthy people for comparison purposes.
The average age in the main focus group (50% males and 50% females) was 56.75 years, whereas the average age for the controls (4 males and one female) was "tuned" to the close level of 57.6.
Urine samples
Altogether 261 samples of urine were collected and analysed. All samples were taken one or two times and usually in the first half of the day. No 10-hours or day night collection attempts were undertaken. Approximately 150 different urine samples were assayed in the laboratory of the Tartu University Hospital (TUHL) where the Cobas 6000 Roche systems technology is being used. The albumin, protein, creatinine and, sometimes, uric acid concentrations were determined. The dominant part of urine samples were delivered to the TUHL as soon as possible (mostly within one hour). The samples collected at the FMPC could be transported to the TUHL in several hours.
Many urine samples were stored in the frozen condition at -10⁰C and some of those were reused for additional or special tests. No remarkable changes in relation to protein optical absorption after the freezing/de-freezing circles have been noted.
A part of urines were centrifuged before fractionation at the angle speeds of 1200-3000 rpm. Sometimes there were precipitates on the bottom of testtubes with fresh or de-frozen centrifuged urines. We avoided using in experiments the lowest part of the fluids with precipitates but one cannot exclude the influence of the smallest suspension particles which scatter the light and affect the accuracy of absorption measurements. Different scattered light levels were indicated in some samples in the urine transparency region at λ > 300 nm but they were not quantified and not used in the estimations. This matter should be given more attention in the future (see p. 5.1.).
Another part of urines was filtered with use of the Whatman FP30/0.45 CA-S 0.45 µm filters. More stable results have been obtained with filtered urines than with centrifuged ones.
Optical cell and chronograms recording
For the measurements a UV optical cell cognate with that used in [18] was connected to the exit of a column PD-10 and the standard chronogram recording on a computer monitor took place (Fig. 1 ). This approach resembles those used earlier for determination of small molecular mass urine components by the methods of high performance liquid chromatography [19, 20] . We have used the area under the protein peak in the chronograms as the measure of protein absorption (concentration) after the recalculation "peak area concentration". The computer programme stopped the measurement at the first minimum in the chronogram, i.e. approximately at the retention time t ≈ 2.5 min (Fig.1 ) so that the peak measurement procedure lasted usually less than 2 min. One needs an additional time (~10 min) for the elution of all smaller mass fractions and prepare the column for the next measurement.
The analytical error "stdev/average" in the multiple test measurements (10 up to 20) with one and the same urine was mostly between 3.5 and 5% at the low (0.1-0.2) as well as at the high protein concentrations (3.5 g/L).
There is some inaccuracy in this mode of measurements because of the overlapping of the protein and strong VFS elution peaks (Fig. 1) . We have circumvented this difficulty by the use of the empirical correlation "protein peak area" versus "certified protein concentration in the starting whole urine". This correlation was obtained on the base of the numerous (~ 100) parallel measurements in the TUHL and by our method with all possible urine protein concentrations from 0.03 up to 10 g/L. The obtained linear dependence formula p = k x +b, where p is the protein concentration, x -peak area, k -slope and b -bias, served further for estimation of a newly measured protein concentration (for the value of the parameters k and b see p. 4.1) . This approach does work well. The Fig. 3 Correlation between albumin and protein concentrations determined by the Roche assays in the whole urines (133 samples) in the widest available range of concentrations from 0.002 g/L for albumin up to 9.3 g/L for both albumin and protein. Fig. 4 The part of the lowest albumin vs protein concentrations correlation as a fragment from the united interdependence in Fig.3 . differences sometimes still observable in the results obtained by the proposed method and Cobas 6000 Roche assays can be connected not so much with the technical aspects of measurements but with different and hardly predictable variations in interaction of urine components in the different methods and technologies (see also Introduction and Discussion). Nevertheless, we have used in this study the laboratory data as the reference and designate these as "certified data".
Use of urine test strips
We have used a commercial DIRUI urinalysis instrument H-50 for the work with the samples collected at the FMPC. In this photoelectric colorimetry device the urinalysis strips of the type H13 were used for an automated reading of coloured strips at six possible wavelengths 400, 520, 560, 610, 660 and 940 nm [21] . 
Results
Certified data obtained with the whole urine samples
In Fig.3 we demonstrate the correlation between albumin and protein concentrations in the whole urines using the data obtained by the Cobas 6000 Roche technique for 133 samples. We have tested the urines with the widest available concentration extension from the lowest 0.002 g/L of albumin and 0.01 g/L of protein for healthy people up to ≈10 g/L for both components in the severe proteinuria case. In these wide scales the obtained correlation
is perfectly linear (R 2 = 0.9794) and can be used for rough estimation of protein concentration y on the base of known albumin data x or vice versa.
It is important to note that in the empirical formula (1) there is the bias parameter b = 0.15 g/L. This would mean that in the albumin-free urines (x=0) there are other proteins at a rather high concentration of 0.15 g/L.
The similar correlation formula holds also for the albuminuria region 0.03 -0.3 g/L (36 samples in our collection)
with the CVs much larger in this case (R 2 = 0.2391). If we had focused our consideration particularly onto the region of the lowest levels of both albumin and protein, i.e., at the normal albumin concentrations x ≤ 0.03 g/L (50 donors) we have obtained the essentially different correlation
The corresponding distribution is depicted in Fig. 4 . The proportionality coefficient 5.65 before x in (3) is much larger than in (1) and (2) showing the diminished role of albumin in this region. The decrease of the bias down to 0.04 g/L is also remarkable. The scattering of the dots in Fig. 4 is high (R 2 = 0.335) what creates difficulties for precise work in this domain. One can see that there are some points which deviate especially strongly upwards and lie in the range of protein concentrations 0.15 -0.4 g/L. This region is beyond the normality level of protein determined typically at < 0.15 g /24 hours or translated to the concentration < 0.1 g/L by the daily urine dose 1.5 L [22] . We will pay later on the main attention just to these enhanced protein values (see p. 4.3) . Fig. 5 demonstrates one more possibility to distinguish three sub-regions in the wide proteinuria region 0.01 -10 g/L which need to be addressed separately. There is in Fig. 5 the depicted distribution of concentration ratios albumin/protein Alb/Pr in the same family of samples as in Fig. 3 . The distribution can be fairly approximated by the logarithmic law y = 11.33ln(x) + 69.89,
where x is the concentration of albumin in g/L and y -ratio Alb/Pr in %. At the largest concentrations (> 2 g/L) the total protein consists mostly of albumin (>80%). The albumin portion asymptotically approaches 100% and one can say that in this region proteinuria is, in essence, albuminuria or vice versa. At the curve bend around 1 g/L the domination of albumin is not so strong (~70%) and in the region of lower values (< 0.3 g/L) the ratio Alb/Pr decreases abruptly. In this region the significance of albumin is diminished and it is even doubtful whether the albumin can be used as a standardization agent. In determination of protein by means of measurement of albumin it would be the case of determination of a "large" through a "small". These observation and distribution (Fig. 5) gave us one more impetus to elaborate a method for direct determination of non-albumin proteins.
Optical sensor data
In Fig. 6 we represent the correlation between the optical sensor readings obtained with the urine protein fractions as described in p. 3.1. and protein concentrations (g/L) in the whole urines as assayed by the Roche method in the TUHL. The correlation
where x is the protein concentration in g/L in a whole urine and y is a sensor reading. The formula (5) 
The remarkable CVs coming together with the correlation (6) is a reflection of the fundamental phenomenon that the proportions of albumin and nonalbumin proteins are very different in the urines from the range of normal (≤0.03), microalbuminuria 03 -0.3) and severe albuminuria (> 1 g/L) (Fig 5) .
It is important to stress that the determination uncertainties arise not just from the low accuracy of the method or sensor itself. The analytical error "stdev/average" was in some tests with 10 up to 20 repeatedly done fractionations only 3.3% and always below 10%. The optical sensor readings are induced by the absorption of albumin and other proteins altogether. For instance, two urines can be of one and the same concentration of low total protein but with a different proportion protein/albumin (Fig. 4) and the sensor readings can be different since not all total protein components must have the equal absorption coefficients. In fact, the similar problem exists by the biochemical assays since not all particular proteins give the equal yields in reactions with dyes or coagulants [8] . This problem is considered in more details in p. 5.2.
Screening results
We present here the results of a pilot population screening action performed at the FMPS Mõisavahe (Tartu) (see p. 3.3) . The manifestation of our method as a helpful instrument for such purposes is aimed at.
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2 Feb 2016 © SSAU 244 Fig. 7 Markers albumin/creatinine (a) and protein/creatinine (b) in the whole urines from 16 patients of the screening focus group. For other details see Table 1 . Fig. 8 Distributions of laboratory albumin (a) and protein (b), ratio protein/albumin (c) and readings of the UV sensor (d) in the same focus group as in Fig. 7 . The inserted numbers 3, 7, 9, 10, 15 and 12 indicate the corresponding positions in Fig. 7 . For additional data see Table 2 .
Among 41 patients with diabetes or/and hypertension registered at the FMPC there were 16 (39%) patients with the normal or slightly abnormal albumins (≤ 0.03 g/L). These patients formed the focus sub-group for our investigation (see also p. 3.3).
In Table 1 there are the data on the albumin/creatinine (mg/mmol) and protein/creatinine (g/g) parameters in the whole urines which are widely acknowledged in the clinical praxis for searching and monitoring of renal, uremic and other pathologies. Fig.  7 illustrates the specificity in distribution of the given parameters in this focus group. We see a spectacular difference if we depict the distribution of albumin/creatinine values as the gradually growing curve a and the corresponding curve b for protein/creatinine. Some maxima of the curve b point to the patients 3, 7 and 10 with the CKDs as it is noted in Table 1 .
One can note, however, that the CKD patient 9 (a young girl) in Table 1 did "remain" without such a particular maximum in the curve b in Fig.7 . Her albumin /creatinine (0.626 mg/mmol) and protein/creatinine (0.056 g/g) parameters are remarkably lower than the mean value 0.86 mg/mmol and median ≈ 0.085 g/g in these two rows, respectively. The repeated tests done with the intervals of two-three months gave the similar results for the patients 3, 7, 9 and 10 ( Table 1 . HT -hypertension, D -diabetes, CKD -chronic kidney disease. The numbers in bold indicate the patients whom belong the maxima in the curve b in Fig. 7 as well as the values exceeding the normality references given in [2] for albumin /creatinine (≤3 mg/mmol) and in the Cobas 6000 Roche practical guide for the protein /creatinine marker ( < 0.200 g/g) [23] .
Unsatisfied with the results obtained with the standard markers albumin/creatinine and protein/creatinine we have tried another approach to the same patients' group and took into account the data on the single albumin and protein concentrations ( Table 2 ). In Table 2 we give also our sensor data in g/L, ratios protein/albumin as well as urine test strips data. We reproduce the information about the diseases in the focus "group 16".
In Fig. 8 by analogy with Fig. 7 , the curve a is albumin and the curve b protein concentration distributions. Again, we see strong fluctuations in the protein curve b on the relatively smooth background of the albumin curve a. It is remarkable that all patients 3, 7, 9 and 12 with the identified CKD obtain now their own maxima in the curve b. The correspondence of the maxima in Fig. 8 to the "clones" in Fig. 7 is given by the numbers placed near the maxima and at the position 13 in Fig. 8 . Additionally, we have drawn the curve c for the ratios protein/albumin. The curve d represents the protein concentration data obtained with our sensor.
We see that the similar behaviour of three distributions b, c and d is obvious: the quantity (5+4) and positions of all extrema coincide sharply. Numerically, the Pearson correlations are: r = 0.79 for the arrays "laboratory protein vs sensor data" and r = 0.086 for "laboratory protein vs protein/albumin". Regardless the latter weak correlation we would consider the parameter protein/albumin as a useful one for its insensitivity to the urine density and other characteristics (time of sampling, is it a 24 h dose or not, is it stored for long or short time etc.). As one can see from Table 2 and Fig. 8 the high values of the protein/albumin ratios (> 10) can serve as indications to the pathology.
The important result seen in Table 2 and in Fig. 8 is that all patients 3, 7, 9 and 12 with the CKD have their own maxima in the characteristics based on the protein (b), protein/albumin (c) and sensor (d) data. This is in the contrast to the situation with the creatinine parameter involvement (Table 1 and Fig. 7) where the CKD patient 9 had no specific maximum. All laboratory and sensor data for the patients 3, 7, 9, 12 and 15 with maxima in Fig. 8 and Table 2 are higher than the mean (0.14 g/L) or median (0.11 g/L) values in the focus group.
In parallel, almost all tests with strips gave negative results, i.e. 15 from 16 or 94%, only for the patient 15 with the laboratory protein 0.39 g/L the reading was positive (0.15 g/L). We take this information as a fact.
At the same time, we see that not all certified laboratory data coincide well with our sensor readings. These deviations are more pronounced for the higher protein concentrations than for the lower ones: in the last case the perfect coincidence is predominant (nine patients 1, 2, 4, 5, 6, 8, 10, 11, 14 or 56% of the cohort).
We can also mention that for the FMPC patients with the albuminuria in the range 0.03 -0.3 g/L, sometimes called microalbuminuria, (19 persons) 15 tests with strips (79%) gave positive results in the relation to presence of protein. Three tests from these 15 (or 20%) one can name as false positive since the strip readings were 1.5 up to 5 times higher than the Roche assay ones.
The sensor data obtained in this albuminuria group correlated well with the laboratory protein (r = 0.863) and, surprisingly, weakly with albumin values (r = 0.124). It means that our method works preferably for detection of non-albumin proteins even in the albuminuria region, at least, for the hypertension, diabetes and CKD patients. Table 2 Focus group patients' characteristics with a partial connection to the data given in Table 1 .
Explanations to Table 2 . HT, D and CKD meaning is the same as in Table 2 . Albumin concentration values are multiplied by the factor 10; Neg means a negative result indicated by the strips method.
We have achieved a rather good correlation between the Roche laboratory assays of proteins and our sensor data (p. 4.3 and, particularly, Table 2 ). This fact gives a perspective for the development and practical use of the proposed method. Nevertheless, the deviations between the laboratory and our data are sometimes remarkable and they need to be explained. One of the discrepancy sources can be the phenomenon established in [8] and, namely, that small peptides do not at all produce signals with the Roche assays and Tamm-Horsfall protein gives a weak reaction. This can, in principle, explain why our sensor values for patients 9 and 16 (Table 2) are higher than the corresponding laboratory ones.
On the other hand, the same logic is valid in another aspect: not all non-albumin proteins must have high and equal absorption coefficients at 285 nm. It is possible that some non-albumin proteins produce strong Roche assay signals and have a lowered optical absorption coefficient (see also 5.2). The matter has to be clarified in details in the way of concrete identification of all non-albumins actually present in the urine samples under investigation and establishing the correlation between the absorption spectra of the definite nonalbumins and their correspondence to the Roche or other automated assays signals. This could be the aim for the further studies which could be also more extensive and embrace a larger screening group. The question about the factor of light scattering in urine fractions should also be scrutinised.
We have calibrated our method in relation to the Roche method by fractionations with pH9.3 buffers with a complex composition (10 mM TRIS +150 mM NaCl +2 mM EDTA) (see 3.2) . For the wide practical use can be, however, more appropriate the standard physiological fluid, i.e., salt water (0.9 wt % NaCl). A number of fractionations with salt waters have been done with positive results (see 3.2) but the full-scale recalibration should be done in the development of this method.
Real proteinuria
To our best knowledge earlier the protein/albumin ratio was not used extensively for proteinuria analysis. We have here usefully involved it and can give one more argument to confirm the usefulness of this parameter.
We can suppose that the readings s of our optical absorption sensor depend, primarily, on the concentration of non-albumin proteins p and albumin a, i.e., s = n (p + a), where n is the adjusting coefficient. We have in reality the laboratory data on protein / albumin ratios or (p + a) / a, what we designate as (p + a)/a = m. With use of the empirical m values from Table 2 we get the equation of only one variable p:
For our focus group m mean = 17.8 and the second member p / (m-1) in eq. 7 is in the most cases very small. That is rather negligible for the patients 1, 3, 7 (m > 29). It means that our sensor is responsive overwhelmingly to the non-albumin proteins. This gives one more argument to say that we are dealing just with proteinuria, especially, in our focus group. Therefore our sensor can serve as a real proteinuria sensor. This matter needs and deserves further attention to establish direct correlation between the individual non-albumins and sensor readings. Our method correlates with the well-known and widely used in industry and laboratories method of certification of proteins mixture solutions. The measurement of the UV absorbance at a chosen wavelength from the range 277 -280 nm is being carried out. It is recommended for 1% solutions to use a single averaged extinction coefficient ε = 10 "for a mixture of many different proteins" [24] . We did the same and considered the mix of abundant urine proteins as a (quasi)homogenous substance. By advancing of this method one should take into account the differences in extinction coefficients for separate proteins: ε = 5. It seems that the acknowledged reference values for identification of abnormalities can be too high. For instance, all patients 3, 7, 9, 12 with the CKD (Fig.7 and Table 1 ) had albumin/creatinine values smaller than the low limit of normality range 3 mg/mmol given in the guidelines [2] . The protein/creatinine reference value for indications of abnormalities by the Roche technology is > 0.200 g/g (>22.6 mg/mmol) and that is also too high. In our focus group only the patient 15 had once a higher ratio protein/creatinine (0.228 g/g) and this was, most probably, a transient proteinuria case.
With creatinine or without it?
We have seen that the predictable power of the markers involving creatinine concentrations has turned out to be weaker than the appropriate protein and protein/albumin parameters free of creatinine (the case of the patient 9 ( Fig. 7&8 and Tables 1&2). We acknowledge that our statistics is not rich and needs to be enlarged. Nevertheless, one can draw some additional facts and speculate a little bit why the use of creatinine data is not always profitable, can be excessive and bear unnecessary costs.
It is clear without saying that for a given specimen of some biofluid the ratios albumin/creatinine and protein/creatinine have the larger uncertainties (or standard deviations) than the single albumin and protein magnitudes. Moreover, earlier there were carried out profiled investigations in the respect to the creatinine data stability for the human plasma and serum [29] and hemodialysate [30] . It was found that the creatinine concentration assay data can fluctuate depending on the store conditions and time intervals more than those of the other metabolites. In the recent paper [31] it was established that the diagnostic accuracy of the urine protein/creatinine ratio depends on urine concentration. Therefore we think that such a creatinine-free approach can be plausible and useful. The stabile ratios protein/albumin could be used in parallel or even replace the markers with creatinine involvement at least in the low level proteinuria region.
Conclusion
As the result of the performed study we would like to propose a new method of screening and monitoring for the low level proteinuria. This straightforward method can be exploited easily in work "in the field", i.e. outsides of the automated laboratories. The determination of protein concentration is based on the measurement of the UV (285 nm) absorption in fractions of urine eluted using the commercial columns PD-10 and specially designed optical cell. The applied standard urine test strips method failed to indicate in 94% cases any presence of proteins in the urines in the patients' focus group whereas the proposed method, in the parallel comparison, gave the correct positive results. One more advantage of the new method over the strips method is the possibility to use that in the wide region of protein concentrations from the normal proteinuria (≤ 0.1 g/L) up to the levels of severe proteinuria (~10 g/L). The trials in the larger screening groups and clinical tests are under preparation with the aim to elaborate the screening and monitoring algorithms.
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